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Description 

[0001] The invention pertains to the field of pharmaceutical chemistry ^^STZ^SS 
uoroketene silyl O.S-aceta. and «,a-dif.uoro-p-silyloxy-1 ,3-dioxo ane-4-propano£ aad °^ r £™**™ 
[0002] Ketene s.fyl acetais were first f^ZZZ S^^ aughUhe^se of a..y. Jesters 

Almost thirty years later, H. Greater, etaL ,n JSJ^^^^r-whw 2,2-difluoroketene silyl acetais 
of chlorodifluoroacetic acid in silicon .nduced Re 1°™**^™*" ^SSo mA TetmhedronLetl 29 (15). 1803-06 
wereinferredtobeintermediates.Kobayash^ 

(1 988) described the preparation of 2,2-d.f luoro ketene s.lyl with trialkylsilyl chloride. 



F OSiR x R 2 R 3 

X c=c/ (i) 
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wherein Z is chloro or hydrogen and R 4 is as defined above; 
with a halosilane of the formula 



15 



20 



XSiR 1 R 2 R 3 



OH) ; 



wherein X is chloro or bromo and R 1 , R 2 , and R 3 
are as defined above; 

in a solvent; provided that when said Z is chloro, the reaction is carried out in the presence of a reducing agent and 
the contact temperature ranges from about 25 °C to about 80 °C; further provided that when said Z is hydrogen, a 
base is added and the contact temperature ranges from about -78 °C to about 25 °C. 

[0007] In another aspect, the invention is a process for preparing a a.a-difluoro-p-silyloxy-1 ,3-dioxolane-4-propanoic 
acid thioesters of the formula 



25 



30 



OSiRiR 2 !* 3 




SR 4 



(IV) ; 



35 



40 



wherein R 1 , R 2 , R 3 and R 4 are independently 
selected from alkyl and aryl groups and R 5 and R 6 are 
independently selected from C V C 2 alkyl groups or 
together form part of a carbocyclic ring containing 
a -(CH 2 ) n - moiety where n is an integer from 3 to 6; 
comprising contacting a 2,2-difluoroketene silyl O.S-acetal of formula (I) 



45 



F OSiR^R'R 3 
C=C 



(I) ; 



50 



55 



wherein R 1 , R 2 , R 3 , and R 4 are independently 
selected from alkyl and aryl groups; 
generated by contacting a difluoro O.S-acetate of the formula 



3 
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15 



wherein Z is chloro or hydrogen and R* is as defined above; 
with a halosilane of the formula 



XSiR 1 R 2 R 3 (M,)i 



wherein X is chloro or bromo and R 1 , R 2 , and R 3 
are as defined above; 

' na "Srf, M ,wh» 5a ldZI"h^ 
" ,S ^r;:ZS^en^™^ C a „a„ * a*** a„d M raw , tarn 



further provided 1 
-78 °C to about 25 °C. 

with a glyceraldehyde derivative of the formula 



25 

R5 



(V) ; 

30 R6 ' v on m 1 — CHO 



/ \Oiim'— < 



wherein R* and R 6 are as def ined above; at a temperature of about -78 -C to about 80 C, 
35 provided that a Lewis acid is added when Z is hydrogen. 

[0008? in yet another aspect, the invention is a 2,2-difluoroketene s.lyl O.S-acetal of the formu.a 



40 



45 



50 



55 



^OSiR^R 3 
C=C 

F ^SR 4 (I) 



wherein Ri , R2, R3 and R« are as defined above. Honro „ relsius a „ proportions, percentages and the like 

[0009] Throughout this document, all temperatures are in d ^«f C ^ 8 "^ ^ The term 'alkyP alone or in 
are in weight units and all mixtures are in ^^ffS^S^ mups wlh contain up to 7 carbon 
combination refers to straight, cyclic and branched cham ahphat c hydrocam 9 P r ^ 

atoms such as, methyl, ethyl, n-propyl, .sop ropy , n-bu* "*^2JJ22S The term "aryl" alone or in combination 
hexyl, 3-methylpenty. groups; and more preferaWy con tar. up to ^ n «™*™ derivath ,es thereof, 

refers to carbocyclic or heterocyclic groups such P^J^^^iphenyl ch.orodif luorothioacetate and 
[0010] The ester of formula (II) su.table for use ^.^^KHeJWbe prepared, for example, by treating 
tert-butyl dif.uorothioactate, are not « mmerc '^ ester product with aqueous 

22S^ 
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vs C 6 F 6> ppm) -63.7 (s,CF 2 CI): 1 HNMR (CDCI 3> ppm) 7.47 (m, ArH) : IR (neat) v max 1725 cm" 1 (CO stretch) and U 
- butvldifluorothioacetate: b.p. 63 °C @30 mm Hg; 19 F NMR (C 6 D 6 vs C 6 F 6 , ppm) -1 23.2 (d, J = 56 Hz, CF 2 H); 1 HNMR 
(C 6 D 6> ppm) 5.07 (t, J = 56 Hz, CF 2 H), 1 .24 (s : tert-butyl). 

[001 1 ] The halosilanes of formula (III) suitable for use in the present process are commercially available. An extensive 
5 compilation of halosilanes are described in Petrarch Systems Silanes & Silicones, Register and Review, Petrarch Sys- 
tems, 1 987. Since halosilanes are commonly employed to introduce silyl protecting groups to organic compounds, they 
are also discussed by T. W. Greene, et at. in Protecting Groups in Organic Synthesis, 2nd Ed., J. Wiiey and Sons, Inc. 
New York (1 991 ). Preferred halosilanes are selected from but not limited to chloro- or bromotrimethylsilyl, triethylsilyl, 
isopropyldimethylsilyl, f-butyldimethylsilyl, (triphenylmethyl)dimethylsilyl, f-butyldiphenylsilyl, methyldiisopropylsilyl, 
10 methyldi-r-butylsiiyl, tribenzylsilyl, tri-p-xylysilyl, triisopropylsilyl, and triphenylsilyl. 

[0012] Solvents suitable for use in the present process are selected from the group consisting of but not limited to 
tetrahydrofuran, 1 ,3-dimethyl-2-imidazolidinone, toluene, acetonitrile, glyme, benzene and dichloromethane. 
[0013] A reducing agent is added to the reaction only when the Z substituent of formula II is chloro. Reducing agents 
. suitable for use in the present process are described by A. Furstner, Synthesis, 571 (1989) and include zinc, magne- 
ts sium, zinc/silver, zinc/silver complexes, cadmium, nickel, indium, cerium, and lithium. Metal salts having a favorable 
reduction potential may also be used and are selected from chromium(ll)chloride, samarium(ll)iodide and titanium(ll) 
chloride. Additional reducing agents that are useful include cerium(lll)halides, disodium telluride or combinations of 
triallcylantimonyiodine,tributyl(phenyl)stannyllithium and diethyl how- 
ever, is zinc. The zinc reducing agent may optionally be converted to an activated zinc reducing agent in order to 
20 enhance its reactivity. Methods for activating zinc reducing agents are described by Erdik in Tetrahedron, 43 (10), 
2203-12 (1987). 

[0014] A base is added to the reaction only when the Z substituent of formula II is hydrogen, as a deprotonating 
agent. Bases suitable for use in the present process are selected from the group consisting of but not limited to lithium 
diisopropylamide, lithium hexamethylsilazide, triethylamine, pyridine and n-butyl lithium. 

25 [0015] The contact temperature employed to make the compound of formula (I) depends on whether the Z substituent 
of formula 1 1 is chloro or hydrogen. When the Z substituent is chloro, the contact temperature ranges from about 25 °C 
to about 80 °C. However, when the Z substituent is hydrogen, the contact temperature ranges from about -78 °C to 
about 25 °C. Regardless of which Z substituent is employed, the reaction is preferably carried out under inert atmos- 
pheric conditions and is substantially complete in about 30 minutes to about 24 hours. 

30 [001 6] It will be recognized by one of ordinary skill in the art that the optimal conditions for preparing the compound 
of formula (I) underthe present process are dramatically influenced by the particular reducing agent employed and its 
activity. Additional factors that may influence the optimal conditions are the particular halosilane, difluoro ester and 
solvent employed. 

[0017] In a subsequent step, the compound of formula (I) may be reacted in situ with a glyceraldehyde derivative of 
35 formula (V) to form thea,a-difluoro-p-silyloxy-1 ,3-dioxolane-4-propanoic acid thioester of formula (IV). Glyceraldehyde 
derivatives suitable for use in the present process are described by Jurczak, era/, in Tetrahedron, 42, 447-488 (1986) 
and by Schmid and Bradley in Synthesis, 587-90 (1 992). O-Protected glyceraldehyde derivatives such as 2,3-O-alkyli- 
dene glyceraldehydes are particularly useful in the present process; preferred are glyceraldehyde derivatives where 
the aikylidene protecting group is selected from 2-propylidene, 3-pentylidene, cyclopentylidene, or cyclohexylidene 
40 protecting groups. 

[001 8] The reaction between the compound of formula (I) and the glyceraldehyde derivative of formula (V) is earned 
out in situ. As such it constitutes an economical and efficient process for using the inexpensive difluoro O.S-acetate 
compound of formula (II). The in situ process provides a higher erythro yield of the formula (IV) compound and a 
significantly higher erythro (anti) selectivity than when the Reformatsky reagent is derived from reacting the compound 

45 of formula (II) directly with the compound of formula (V). 

[0019] The compounds of formula (I) and (V) are contacted in a 1 :1 condensation reaction to form the formula (IV) 
compound. Therefore, in order to achieve maximal conversion of the formula (II) compound, it is important that the 
formula (V) compound be introduced prior to or at a time when the yield of the formula (I) compound is at a maximum. 
Since the yield of the formula (IV) compound is based on formula (V), the optimum yield result when the molar equiv- 

50 alents of the formula (V) compound is less than or equal to the molar equivalents of formula (I) formed in situ, 

[0020] The temperature employed in making the a,a-difluoro-(3-si»yloxy-1 ,3-dioxolane-4-propanoic acid thioesters of 
formula (IV) range from about -78 °C to about 80 °C. The reaction is preferably carried out under inert atmospheric 
conditions and is substantially complete in about 30 minutes to about 24 hours. 

[0021] The progress of each reaction may be monitored by using 19 F Nuclear Magnetic Resonance Spectroscopy 
55 (NMR). 

[0022] The compound of formula IV as prepared by the present invention may be isolated by standard isolation 
techniques employed by organic chemists. However, when boron trifluoride etherate is employed as the Lewis Acid, 
the silyl protecting group may be cleaved. 
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^ th^ nr^Ant invention and are not intended to limit the 
[0023] The following examples illustrate specftc aspects of the present invention 
scope thereof in any respect and should not be so construed. 

Preparation 1 

Phenyl chlorodifluorothioacetate 

,0024] A soiution of chlorodifluoroacetic anhydride (-^^ 

idded 1 to a soiution of coba.t(.» chloride (0* g) ,n aceton, J^^Jj ™ * (200 mi). The resuiting solution was 
The acetonitrile was removed in vacuo, and the residue delved in «a y V ^ the above 

extraoted with aqueous sodium bic a*onrt. and w-jr,^ «d. and cone ^ |r ^ ^ 1?25 

product. 19F NMR (CDCI3 vs C 6 F 6 , ppm) -63.7 (s, CF 2 CI), n Niwri 3. hp 

cm' 1 (CO stretch). 



15 Example 1 

l-Trimethylsiloxy-1-phenylthio-2,2-difluoroethene 



20 



I- 1 nmeiiiyraiiwAy- 1 ^••—■^ 

[0 02S] Ch.orotHmethy.si.ane (0.6B ml) and phenyl chiorodif, ^J^^^^t^S 
dust (0.32 g) in acetonitrile (10 ml). The rmxture was s rred at 40 C for 3.5 n ^ ^ ^ 

milre was diluted with methyl ferf-butyl ether (10 m.), f..tered, and concentrated n a g^ = ^ ^ ^ 
product as a s.ight.y ye..ow o... i*F |NMR ;^F 6 vs C 6 F 6 . Ppm) -106.0 (d, J 

r ^_ .... ..v. «>.r- /k a i /M-77Y 171 (M-89). 



prOQUCl Clb a Oliy.-uy y — • - - 

m/z 261 (M+1) + : 245 (M-15), 183 (M-77), 171 (M-89). 

25 Example 2 

-Trimethylsiloxy-1-phenylthio-2,2-difluoroethene 



30 



35 



the above product was confirmed by 19 F NMR spectroscopy, 
(d, J = 28 Hz). 

Example 3 

1 -Trimethylsiloxy-1 -phenylthio-2,2-difluoroethene 



[ 0027 ] Ch.orotrimethylsllane (1.06 ml) and pheny, 

dust (0.50 g) in tetrahydrofuran (10 mi). The "^"^^^^^ - 10 6.0 (d, J = 28 Hz), -93.3 (d, J = 
product was confirmed by ™F NMR spectroscopy. «F NMR (C 6 F 6 vs C 6 h 6 , PP ; 



40 product was 
28 Hz). 



45 



50 



55 



Example 4 

[002S] Chiorotrimethyisiiane (0.68 m.) and pheny, "g*^ ~£tf£ZZSS£. 

dust (0.32 g) in 1 ^dimemy.-a-imid^oUd none for 1 8 hours to 80 'C. The mixture 

1,3-dioxolane-4-camoxaldehyde (0.71 g) was added ^ 

was then poured into methyi tert-butyl I ether (50 . 79 g 0 f the above product as yellow oil in 

buffer. The solution was dried, ^^^^TS^^^ Chromatography (GC). «F NMR (CDCI 3 vs 
an eryfr.ro and threo isomer ratio (E/T) of 78/22 as determ n y = ^ ^ ^ = ^ ^ ^ 

C 6 F 6 , PPm): eryfhro isomer -1-t11(dd J F = 2^ 

-108.4(dd, J F = 260Hz, Jh-B.*V^^-2W^ D . 2 . deoxy . 2 , 2 . drflu oro-1-oxoribose and D- 

try was assigned by ^^^^r^^ Chem., 53, 2406 (1988)). 
2-deoxy-2,2-dif.uoro-1-oxoxylose (Ref. Hertei, ex ai., o. ^.y 



6 



EP 1 258 486 A2 



Example S 

D-erythro- and D-threo- a.a-dif luoro-p-trimethylsilyloxy-2,2-diethyl-1 ,3-dioxolane-4-propanoic acid, phenylthioester 

s [0029] Chlorotrimethylsilane (0.68 ml) and phenyl chlorodifluorothioacetate (1.0 g) were added to a slurry of zinc 
dust (0 32 g) in acetonitrile (10 ml). The mixture was heated to 40 °C for three hours. (R)-2,2-diethyi-1 ,3-dioxolane- 
4-carboxaldehyde (0.71 g) was added and the mixture heated for 18 hours to 80 "C. The mixture was then filtered and 
the filtrate was poured into methyl tert-butyl ether (50 ml). The resulting organic solution was washed with phosphate 
buffer dried, filtered, and concentrated in vacuo to give 1 .50 g of the above product as a yellow oil having an E/T ratio 

10 of 75/25 determined by GC. 1 9F NMR (CDCI 3 vs C 6 F 6 , ppm): erythro isomer -111.1 (dd, J F = 261 Hz, J H = 11 Hz), 
-115 3 (dd, J F = 261 Hz, J H = 14 Hz); threo isomer -106.4 (dd, J F = 260 Hz, J H = 6 Hz), -119.6 (dd, J F = 260 Hz, J H = 
1 6 Hz)- GC/MS (El) m/z 41 9 (M+1 ) + . The stereochemistry of the above product was assigned as described in Example 4. 



15 



35 



Preparation 2 

tert-Butyl difluorothioacetate 



[0030] Difluoroacetic acid (6.55 ml) was added to a solution of oxalyl chloride (9.08 ml) in acetonitrile (50 ml). The 
mixture was stirred at 25 »C for 3 hours, tert-butyl thiol (1 1 .74 ml) was added dropwise over 5 minutes. The resulting 
20 solution was cooled to 15 °C, cobalt (II) chloride (10 mg) was added and the resulting mixture stirred for 17 hours at 
25 °C Tert-butyl thiol (4 ml) was added and the solution was stirred for 2 more hours. The solution was dissolved in 
diethyl ether (500 ml) and extracted with aqueous sodium bicarbonate and water, dried, and concentrated in vacuo to 
qive the above product as a red oil. Vacuum distillation of the oil gave 8.26 of the above product. ™F NMR (C 6 D 6 vs 
C 6 F 6 , ppm) -123.2 (d, J = 56 Hz, CF 2 H); 1 HNMR (C 6 D 6 , ppm) 5.07 (t, J = 56 Hz, CF 2 H), 1 .24 (s, tert-butyl). 

25 

Example 6 

1-Trimethylsilyloxy-1-tert-butylthio-2,2-difluoroethene 

30 [0031] tert-Butyl difluorothioacetate (100 mg) was dissolved in tetrahydrofuran (5 ml) and the solution was cooled 
to -78 °C Trimethylchlorosilane (1 51 (il) and lithium diisopropyl amide (327 uJ, 2 M solution in heptaneAetrahydrofuran/ 
ethyl- benzene) The solution was stirred for 1 hour at -78 °C then warmed to 25 "C. The above product formed in a 
65 percent yield as determined by «F NMR Spectroscopy. ™F NMR (C 6 D 6 vs C 6 F 6 , ppm) -104.2 (d, J = 28 Hz), -92.6 
(d, J = 28 Hz). 



Example 7 



D-erythro and D-threo-a,a-difluoro-p-trimethyl silyloxy-2,2-diethyl-1 ,3-dioxolane-4-propanoic acid, tert-butyl thioester 

40 [0032] Chlorotrimethylsilane (0.102 ml) and lithium diisopropyl amide (0.537 ml, 1 .5 M solution in cyclohexane) were 
added to toluene (3 ml) and the solution was cooled to -78 °C. tert-Butyl difluorothioacetate (0.113 g) was added 
dropwise and the solution was stirred for 30 minutes. (R)-2,2-diethyl-1 ,3-dioxolane-4-carboxaldehyde (0.106 g) and 
boron trifluoride etherate (0.083 ml) were added and the resulting mixture was stirred at -78 °C for 1 .5 hours to obtain 
the above product 

45 [0033] The above product was then converted to D-erythro and D-threo-a.a-difluoro-p-hydroxy-2,2-diethyl-1 ,3-diox- 
olane-4-propanoic acid, tert-butyl thioester as follows. The reaction mixture was quenched with saturated sodium bi- 
carbonate (3 ml) at -78 °C and warmed to 25 °C. The mixture was then poured into methyl tert-butyl ether (30 ml) and 
the resulting organic solution washed with water, dried, filtered and concentrated in vacuo to give 0.1 60 g of D-erythro 
and D-threo-a <x-difluoro-p-hydroxy-2.2-diethyl-1 ,3-dioxolane-4-propanoic acid, tert-butyl thioester as a yellow oil hav- 

so mg an erythro/threo isomer ratio of 83/17, determined by GC. «F NMR (C 6 H 6 vs C 6 F 6 , ppm): erythro isomer -113.6 
(dd J F = 262 Hz, J H = 1 2 Hz) , -1 1 6.4 (dd, J F = 262 Hz, J H = 1 4 Hz); threo isomer -1 07.6 (dd, J F = 263 Hz, J H = 6 Hz), 
-1 20 4 (dd J F = 263 Hz J H = 1 7 Hz). The stereochemistry of the above product was assigned as descnbed i n Example 4. 
[0034] The present invention has been described in detail, including the preferred embodiments thereof. However, 
it will be appreciated that those skilled in the art, upon consideration of the present disclosure, may make modifications 

55 and/or improvements on this invention that fall within the scope and spirit of the invention as set forth in the following 
claims. 
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Claims 

1 . A process for preparing a 2,2-difluoroketene silyl 0 : S-acetal of the formula 



F OSiR^R 3 

wherein Rl , R*. R 3 , and R» ar. irrdapand.rrlly seeled f,om alkyl and a ry1 groups: eamprlsirrg corrtaarirrg a d«luoro 
O.S-acetate of the formula 



Z 

. c of (ID; 

F X | SR 4 
F 

wherein Z is hydrogen and R 4 is as defined above; with a halosilane of the formula 

XSiR 1 R 2 R 3 

wherein X is ch.oro or bromo and Ri , R 2 , and R3 are as defined above; in a solvent; provided that a base is added 
and the contact temperature ranges from -78 °C to 25 °C. 

2 The process of Claim 1 wherein the halosilane of formula III is selected from the ^^^SIS^Z 
bronS^rthytellyl triethylsilyl, isopropyldimethylsilyl, t-butyldimethy.silyl, (triphenylmethyl)dimethylsHy^ 
SlJE^ tribenzylsilyl. tri-p-xy.ysi.yl. tn,sopropy.s,.yl, and tnphe- 

nylsiiyl. 

3 The process of Claim 1 wherein the solvent is se.ected from the group consisting of tetrahydrof uran, t ,3-dimethyl- 
2-imidazolidinone, toluene, acetonitrile, glyme, and benzene and dichloromethane. 

4. A process for preparing a a,a-dif.uoro-p-silyloxy-1 ,3-dioxo.ane-4-propanoic acid thioesters of the formula 



OSiR 1 R 2 R 3 

0 (IV); 




«,hor*in R1 R2 R3 and R 4 are independently selected from alkyl and aryl groups and R= and R6 are independently 
s^ecTd from g-ps for togetheJ form part of a carbocydic ring containing a -(CH 2 ) n - mo.ety where n 
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is an integer from 3 to 6; comprising contacting a 2,2-difluoroketene silyl O.S-acetal of formula (I) 



F OSiR^R 3 

X c=c (i); 



wherein R\ R2, R3, and R* are independently selected from alkyl and aryl groups; generated by contacting a 
difluoro O.S-acetate of the formula 



Z ^ 

y c (ID; 



*SR 4 



wherein Z is chloro or hydrogen and R 4 is as defined above; with a halosilane of the formula 

XSiR 1 R 2 R 3 ("«): 

wherein X is chloro or bromo and R 1 , R», and R3 are as defined above; in a solvent; provided that when said Z is 
chloro the reaction is carried out in the presence of a reducing agent and the contact temperature ranges from 
25 "C to 80 °C; further provided that when said Z is hydrogen, a base is added and the contact temperature ranges 
from -78 °C to 25 °C: with a glyceraldehyde derivative of the formula 



R 5 . ,0- 

(V) ; 



R6 



CHO 



wherein R 5 and R 6 are as defined above; at a temperature of -78 °C to 80°C; provided that a Lewis acid is added 
whenZ is hydrogen. 



5. The process of Claim 4 wherein the glyceraldehyde derivative is of the formula 

H 3 C, 



: X°1 

Y \q||||||L_( 



(Va) 

H 3 C X ^O""" 1 — CHO 



6. The process of Claim 4 wherein the glyceraldehyde derivative is of the formula 
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15 



20 



25 



30 



35 



40 



45 



H 3 C 

H 3 C r x quiii 




(Vb) 

I — CHO 



7. A process for preparing a 2,2-difluoroketene silyl 0 5 S-acetaI of the formula 

F OSiR^R 3 

X c=/ (I); 
S Nr. 



wherein R 1 , R 2 , R 3 , and R* are independently selected from alkyl and aryl groups; comprising contacting a dif luoro 
O.S-acetate of the formula 



Z 

c — c' (ID; 

F X | SR 4 
F 

wherein Z is chloro or and R 4 is as defined above; with a halosilane of the formula 

XSiR 1 R 2 R 3 < lll ) = 

wherein X is chloro or bromo and R\ R 2 and R 3 are as defined above; in a solvent; provided that when said Z is 
chloro, the reaction is carried out in the presence of a reducing agent and the contact temperature ranges from 
25°Cto 80°C. 

8 The process of Claim 7 wherein the halosilane of formula III is selected from the group consisting of chloro- ^or 
* bromo- trimethylsilyl, triethylsilyl, isopropyldimethylsilyl, t-butyldimethylsilyl, (tri P henylmethyl)d,methyls.lyl f-birtyl- 

diphenylsilyl, methyldiisopropylsilyl, methyldi-f-butylsilyl, tribenzylsilyl, tri-A>xylysilyl, triisopropylsilyl, and tnphe- 
nylsilyl. 

9 The process of Claim 7 wherein the solvent is selected from the group consisting of tetrahydrofuran, 1 ,3-dimethyl- 
2-imidazolidinone, toluene, acetonitrile, glyme, and benzene and dichloromethane. 

10. The process of Claim 7 wherein the reducing agent is zinc. 

50 11. A 2,2-difluoroketene silyl O.S-acetal of the formula 



55 



10 
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OSiR^R 3 



(I) ; 



5 



SR 4 



wherein R 1 , R 2 , R 3 , and R 4 are independently selected from aikyl and aryl groups 



12. A compound of the formula 



30 



35 



40 



45 



50 



10 



15 




20 



11 



This Pag© Blank (uspto) 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(88) Date of publication A3: 

07.01.2004 Bulletin 2004/02 

(43) Date of publication A2: 

20.11 .2002 Bulletin 2002/47 

(21) Application number 02018226.7 

(22) Date of filing: 12.04.1995 



(ID EP1 258 486 A3 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 7 : C07F7/18 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU NL PT 
SE 

Designated Extension States: 
LTSI 

(30) Priority: 14.04.1994 US 227820 

(62) Document number(s) of the earlier application(s) in 
accordance with Art. 76 E PC: 
99203391.0/0 970 962 
95302423.9 / 0 677 527 



(71) Applicant: ELI LILLY AND COMPANY 
Indianapolis, Indiana 46285 (US) 

(72) Inventor: Weigel, John Ashley 
Arlington, Massachusetts 02474 (US) 

(74) Representative: Burnside, Ivan John et al 
Eli Lilly and Company Limited, 
European Patent Operations, 
Lilly Research Centre, 
Erl Wood Manor, 
Sunnighill Road 

Windlesham, Surrey GU20 6PH (GB) 



(54) Process for preparing 2,2-dif luoroketene silyl o,s-acetals and 

alpha,alpha-dif luoro-beta-silyloxy-1 ,3-dioxolane-4-propanoic acid o,s-esters 

(57) Processes for preparing 2,2-difluoroketene silyl O.S-acetals and a.a-difluoro-p-silyloxy-l ,3-dioxolane-4-pro- 
panoic acid 0 } S-esters. 



CO 
< 

CD 
00 

oo 

CM 



Q. 
LU 



Printed by Jouve. 75001 PARIS (FR) 



EP 1 258 486 A3 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 Gl 8226 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages , 



SHCHEPIN, V.V. ET AL. : "REACTIONS OF 
HALOGEN-CONTAINING 0-SI LYLATED ENOLATES. 
IX. SYNTHESIS AND SOME REACTIONS OF 
2 s 2-DICHLORO-l-ARYLTHI0-l-TRIMETHYLSILYL0X 

YETHENES" 

RUSSIAN JOURNAL OF GENERAL CHEMISTRY, 
vol. 63, no. 6, 1993, pages 897-899, 
XP002259570 

* the whole document * 

KITAGAWA, 0. ET AL.: "ALDOL REACTIONS OF 
I0DODIFLUOROACETATE-ZN AND 
2,2-DIFLUOROKETENE SILYL ACETAL" 
TETRAHEDRON LETTERS, 
vol. 29, no. 15, 1988, pages 1803-1806, 
XP002160142 

* the whole document * 



1-7 



8 

1-7 



The present search report hss been drawn up tor all claims 



Relevant 
to claim 



CLASSFICATION OF THE 
APPLICATION (lnLCI.7) 



C07F7/18 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



C07F 



Place of search 

THE HAGUE 



Dale of completion el the search 

10 November 2003 



•Examiner 

Rinkel, L 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant rf taken alone 

Y • particularly relevant rf combined with another 

document of the same category 
A : technological haokground 
O : n on -written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : doeument cited for other reasons 

& 'V merrier "of the same patent ramily, corresponding 



2 



